Much is known about the abilities of various taxa concerning discrimination of species, sex, familiarity-based discrimination and individual discrimination. However, literature pertaining to the precision of discrimination within lizard taxa assumes that discrimination between familiar and unfamiliar individuals can be extrapolated to include individual discrimination between two familiar individuals. The present study had two aims. First, we determined that male leopard geckos (Eublepharis macularius) can concurrently become familiar with two different females and discriminate those females from a novel female. Second, we investigated the ability of male leopard geckos to distinguish between two familiar females using a habituation-dishabituation paradigm. Males habituated to the presence of the first female, exhibited by decreased typical courtship behaviours directed towards that female. Male courtship behaviours, however, were reinstated upon introduction of the second familiar female. These results indicate that males possess the ability to discriminate between two familiar females and adjust their courtship efforts appropriately.
Introduction
The ability of animals to discriminate among conspecifics has inspired a large amount of literature on the mechanisms, types and precision of different recognition systems. The types of conspecific recognition can include discrimination of individuals based on categorical groupings, such as male versus female or familiar versus novel (Barrows, 1975) . Alternatively, rather than classifying individuals based on broad categorical templates, conspecific recognition can be more precise, where individuals can discriminate among other individuals as unique entities. For example, recent studies have addressed whether voles and golden hamsters possess the ability to discriminate between individuals (e.g., Ferkin & Johnston, 1995; Johnston & Bullock, 2001 ). Although much work concerning individual discrimination has focused on birds and mammals, there is a paucity of studies describing how reptiles, and lizards in particular, distinguish between individuals of the same category.
Most studies testing the ability of lizards to discriminate among conspecifics focus on the identification of familiar versus unfamiliar individuals, most commonly testing the 'dear enemy phenomenon' (Fisher, 1954) . The dear enemy phenomenon suggests that neighbouring territorial males should show decreased aggression towards each other because they frequently encounter one another. Conversely, these males should exhibit increased aggression towards intruding, non-neighbouring males. Identification of familiar individuals based on nearest neighbour territory holdings or home ranges has been documented in several species of lizards, including male Lacerta monticola (Aragón et al., 2000 (Aragón et al., , 2001 , Dipsosaurus dorsalis (Glinski & Krekorian, 1985) , Eublepharis macularius , Platysaurus broadleyi (Whiting, 1999) and Anolis carolinenis (Qualls & Jaeger, 1991; Forster et al., 2005) . Discrimination based on familiar versus unfamiliar individuals independent of territory holdings has been documented in Iguana iguana (Alberts & Werner, 1993) , Eumeces laticeps (Cooper, 1996) and Egernia stokesii (Bull et al., 2000) .
Data indicating individuals can identify conspecifics only by using familiar-based recognition systems may have important implications in other areas such as mating decisions. If individuals cannot distinguish between previous and potential mates that are both familiar, previous mating attempts or events may not influence decisions regarding subsequent matings. For species in which males encounter particular females frequently, individual discrimination would be advantageous to prevent energy expenditure towards already mated females or unreceptive females. Discrimination based on sex alone has been demonstrated in several species including Eublepharis macularius (Brillet, 1990 (Brillet, , 1993 Mason & Gutzke, 1990) , male Eumeces laticeps (Cooper & Vitt, 1984) and Paroedura pictus (Brillet, 1993) .
The previous studies have all documented that lizards are able to discriminate based on categorical groups, most concerning individuals differentially responding to other individuals based on their sex and/or whether or not they are familiar. However, discrimination based on groupings does not confirm that an individual can discriminate among members of that group (Barrows et al., 1975; Halpin, 1986; Mateo, 2004) . For instance, an individual may assign several individuals to the subgroup of 'familiar' without possessing the ability to discriminate among those familiar individuals. In essence, individuals could be using a template, applicable to many familiar individuals, rather than relying on a specific, individual identity for categorization. Therefore, discrimination of familiar versus unfamiliar does not necessarily imply a more precise discrimination of particular individuals within the subgroup of 'familiar'. In this study, we attempted to determine if the precision of discrimination in lizards can be sharpened to include the discrimination of particular individuals within the broader grouping of 'familiars'. Familiarity, as we used the term, means prior association (Mateo, 2004) . Further, individuals must maintain some sort of memory of the prior association and subsequent behaviours reflect previous interactions.
The present study had two aims, which were addressed using male leopard geckos (Eublepharis macularius). We know this species can discriminate between familiar and unfamiliar individuals, but it is not know whether they can distinguish between 2 familiar individuals. First, we examined whether males differentially court familiar and unfamiliar females. Specifically, we tested the hypothesis that male leopard geckos (Eublepharis macularius) are capable of becoming familiar with two different females concurrently and respond to both females as familiar. discovered that male leopard geckos can discriminate between familiar versus novel females, but we wanted to reaffirm those results using our methodology as well as establish that concurrent familiarity with two females can occur. We tested whether concurrent familiarity with two females through habituation can be established and reflected by differential behavioural responses towards the two familiar females versus the novel female. Familiarity with the two females would be exemplified by decreased courtship behaviours directed towards both females over time, with reinstatement of courtship behaviours upon introduction of a novel female.
Secondly, we wanted to determine whether male leopard geckos are capable of individual discrimination, or discrimination between two familiar females. We tested the hypothesis that male leopard geckos discriminate between two familiar females as potential mates and can differentially respond to both females as unique entities. To test this hypothesis, we used a habituation-dishabituation paradigm to measure whether males differentially adjust the intensity of their courtship behaviours towards previously-known females.
Material and methods

Animals
All leopard geckos used in this study were incubated, hatched and individually housed in the laboratory. Twenty adult females and 10 adult males were used for the familiarization test while 28 adult female and 14 adult males were used for the individual discrimination test. Individuals used in the familiarization test were not reused in the individual discrimination test. All animals were between the ages of 1-2 y and sexually naïve. Both male and female adults were housed individually in opaque Plexiglas enclosures (60.9 × 30.5 × 20.3 cm h) with paper toweling substrate. All animals were housed at ambient room temperature supplemented with under-enclosure regulated heat strips (Big Apple flexible heat rope) to promote behavioural thermoregulation. Animals were provided with a halved plastic cup as shelter and water ad lib. Crickets and mealworms dusted with calcium powder and multivitamins were provided three times a week. All animals were maintained on a photoperiod of 14L:10D to simulate a day length prevalent during the breeding season. All tests were conducted in the male's home enclosure between 14.00-16.00 h.
Courtship behaviours
Courtship behaviours in leopard geckos can consist of several events. The male may perform stilting displays and tail vibrations. Additionally, he may approach the female, attempting to grab and bite her tail (hereafter referred to as attempted grabs) and, if the female is receptive, continue light biting of the female's tail (Brillet, 1991) . A stilting behaviour occurs when a male extends all four legs and elevates his entire body off the substrate (Mason & Gutzke, 1990) . Tail vibrations, which are only exhibited in the presence of a female, occur when the male holds his body still while rapidly vibrating the distal half of his tail (Brillet, 1990) . In this study, approaches were quantified by a male approaching a female, with the tip of his snout within one head length of the female's body. Following approach, a male may attempt grabs, moving up her back until he has grasped her neck. Finally, the male mounts and mating culminates in intromission. A female that is not sexually receptive behaves aggressively towards courting males and does not allow them to bite her tail, mount, or intromit. In this study, we measured courtship behaviours including stilting displays, tail vibrations, time from the introduction of the female until a male's first approach (latency to approach), number of approaches and number of attempted grabs. Other studies have used these courtship behaviours when examining aspects of recognition systems in leopard geckos (e.g., Mason & Gutzke, 1990; .
Experimental protocol
Establishing familiarity can occur through several means, one of which is habituation (Barrows et al., 1975; Mateo, 2004) . When testing for familiarity through habituation, there must be a decrease in response to a recurring stimulus and the decrease in response must be shown to be related to that particular stimulus (Peeke, 1984) . To show the decrease in response is related to that stimulus and not related to fatigue or sensory adaptation, a novel stimulus is introduced after the repeated stimulus (Peeke, 1984) . Habituation, thus, familiarity, to the first stimulus has occurred if the response is recovered upon introduction of the novel stimulus.
We conducted two experiments for this study, a familiarization experiment and an individual discrimination experiment. For both experiments, we used a habituation-dishabituation task similar to that described by Johnston (1993) and Johnston & Bullock (2001) but with slight modification. As we have yet to discern which cues facilitate individual discrimination in these animals, instead of employing chemical cues from the stimulus animal during the task, we used the entire animal as the stimulus (e.g., Ferguson et al., 2000; Winslow & Insel, 2002) . For both experiments, testing was observed behind a blind by a single observer, and recorded with a video camera recorder for further review (Sony Handycam Vision CCD-TRV65). A second observer scored the behavioural measures from the videotape and was blind to the treatment groups. The University of Memphis Institutional Animal Care and Use Committee approved all procedures and all animals were returned to their normal laboratory housing conditions at the conclusion of the experiment.
Familiarization experiment
In this study, a male was considered habituated, thus familiar, with a female(s) if he showed a decrease in courtship behaviours toward her, followed by the reinstatement of courtship behaviours upon introduction of a novel female. In this test, two females were assigned to one subject male; neither female had prior exposure to the male. The two females were matched for body size and reproductive condition to ensure that males were not responding to female traits such as body size (Orrell & Jenssen, 2002) . On day 1, we introduced one of the females into the male's home cage for an interaction period of 10 min. After removal of the female, we allowed the male a 10 min rest period then introduced the second female for 10 min. We repeated this process daily for 5 d, alternating the order of introduction on successive days. On day 5, we replaced one female of the dyad with a novel female, also matched for body size and reproductive condition; thus, the male was exposed to one of the familiar females as well as a novel female. On day 5, half of the males were introduced to the novel female first and the other half were introduced to the familiar female first. For this experiment, we recorded the number of stilting displays by the male, the number of tail vibrations, and latency to approach. We also recorded the number of approaches and attempted grabs by the male directed at the females. Data were collected on days 1, 3 and 5.
Individual discrimination experiment
In this experiment, we assessed whether the precision of discrimination in lizards can be refined to include the discrimination of particular individuals within the broader category of 'familiars'. Specifically, we tested whether males can distinguish between two familiar females, reflected by differential adjustment of the intensity of their courtship behaviours towards the two females. To establish familiarity with the two females, we employed the same procedure utilized for the familiarization experiment; however, we did not introduce a novel female on day 5, rather the male was exposed to both familiar females on that day. Consequently, the male spent equal amounts of time with each of the two females over the five day familiarization phase.
On day 6, we performed the individual discrimination test using a habituation-dishabituation task. The habituation-dishabituation task included an exposure, or habituation, phase and a test, or dishabituation, phase. In the exposure phase, the male was exposed successively to the same female gecko to promote habituation. In the test phase the male was exposed to a different female to allow dishabituation. During the exposure phase, we randomly selected a female (female A) from the familiar dyad and placed her into the male's home cage. Twenty seconds after placing female A into the male's cage, we recorded continuously for the next 10 min the number of stilting displays by the male, the number of tail vibrations, and his latency to approach. We also recorded the number of approaches and attempted grabs by the male directed at that female. After 10 min, female A was removed from the male's cage. We repeated this procedure of introducing female A into the male's enclosure two more times with 10 min intervals between each trial. Thus, males underwent three successive exposures to female A. Ten minutes after the completion of the third exposure to female A, female B was placed into the male's cage. Again, we recorded the courtship behaviours of the male for 10 min.
Statistics
We used repeated measures MANOVA (Wilk's λ) to determine whether there were significant differences in courtship behaviours displayed by male geckos towards females A and B for days 1 and 3 during the familiarization experiment. In this way, we could determine if there were overall differences in the responses of males due to female identity, day of exposure and the interaction of these variables. Next, we used individual ANOVAs when the MANOVA was significant and examined subsequent Bonferroni adjusted pair-wise comparisons. We used repeated measures ANOVA for elucidating differences between familiar and novel females during the familiarization experiment as well as revealing differences between females A and B in the individual discrimination experiment. Subsequent pair-wise comparisons were Bonferroni adjusted. All statistics were performed using the SPSS statistical package (version 11.0; SPSS Inc., Chicago, IL, USA) and we considered all results to be significant if p < 0.050.
Results
For both the familiarization experiment and the individual discrimination experiment, we did not observe the females approaching the males; the males initiated all interactions with females. All males performed courtship displays towards the females during the experiments. However, all females rejected the courtship attempts of the males and none of the males mated.
All behavioural data collected were normally distributed. To conform to the assumption of homogeneity of variances using Levene's test, number of attempted grabs was square root transformed for the familiarization experiment; similarly, in the individual discrimination experiment, number of tail vibrations was square root transformed.
Familiarization experiment
For the familiarization experiment, we compared the number of male courtship behaviours between both familiar females on day 1 and day 3. We additionally compared behaviours among days as well as between familiar females vs. novel females. As mentioned, habituation, hence concurrent familiarity with both females, would be exemplified by a reduction in courtship behaviours towards both familiar females over the 5 day period. Additionally, a significant increase in the males' responses between the familiar versus the novel females would indicate that the males were familiar with both females and responding to the novelty of unfamiliar females.
We found similar trends for the number of stilt displays, number of tail vibrations, number of approaches and number of attempted grabs (see statistics below). Males decreased courtship behaviours toward familiar females between days 1 and 5 and increased these behaviours during the exposure to the novel females on day 5. Additionally, males reinstated the intensity of courtship behaviours towards novel females on day 5 similar to levels directed towards the familiar females on day 1. Conversely, latency to approach did not differ across testing scenarios.
When analyzing differences between familiar females on days 1 and 3, we found no overall effect due to female identity (F 4,15 = 0.544, p = 0.706) or the interaction between female identity and day (F 4,15 = 0.788, p = 0.551). We did find that day was significant overall (F 4,15 = 3.853, p = 0.024). Day had significant effects on stilt displays (F 1,18 = 8.149, p = 0.011), tail vibrations (F 1,18 = 13.338, p = 0.002), approaches (F 1,18 = 7.141, were omitted for clarity. p = 0.016), and attempted grabs (F 1,18 = 9.711, p = 0.006) ( Figure 1) ; there was no effect on latency to approach (F 1,18 = 0.167, p = 0.688). Thus, the males were behaving similarly towards each female on each day, yet courtship behaviours waned from day 1 to day 3. Because behaviours directed towards both familiar females did not differ within days, for subsequent comparisons we used only the data from the familiar females that were tested on all three days. We found a significant overall effect of day on courtship behaviours (F 4,6 = 25.175, p = 0.001). We found that males habituated to the presence of familiar females between days 1 and 5, shown by a decrease in stilt displays (p = 0.004), tail vibrations (p = 0.008), number of approaches (p = 0.001) and attempted grabs (p = 0.008) ( Figure 1) ; again, latency to approach was not affected (p = 0.194). Because latency to approach did not differ in the former analyses, we omitted this variable in subsequent analyses.
Males dishabituated upon introduction of the novel females on day 5; thus, courtship behaviours increased compared to behaviours directed towards the familiar females on day 5 (stilt displays p = 0.038, approaches p = 0.003; attempted grabs p = 0.044; tail vibrations was not significant p = 0.388) (Figure 1 ). There was no effect due to the order of introduction of the novel vs the familiar females on day 5; responses did not differ depending on if the novel females were introduced before or after the familiar females (stilt displays p = 0.462; tail vibrations p = 0.332; approaches p = 0.911; attempted grabs p = 0.075). Additionally, males reinstated the intensity of behaviours toward novel females to levels similar to those measured during the first introduction of the familiar females on day 1 (all behaviours p ≈ 1.0) (Figure 1 ).
Individual discrimination experiment
For the individual discrimination experiment on day 6, we made overall comparisons to ascertain if exposure (i.e., the 3 habituation trials and the dishabituation trial) had effects on courtship behaviours. Next, we conducted pairwise comparisons to compare the number of male courtship behaviours between all three exposures to female A. In this way, we ascertained if males habituated to the presence of female A. Second, we compared the number of male courtship behaviours between the third exposure to female A with those behaviours performed during exposure to female B to ascertain if males dishabituated to the presence of female B (Johnston & Bullock, 2001) . Finally, we compared the number of male courtship behaviours between the first exposure to female A on day 6 and the dishabituation test with female B. In this way, we could determine if the male reinstated courtship behaviours in the dishabituation test to levels similar to those found in the first habituation trial. A significant decrease in male courtship behaviours between the first exposure and the third exposure with female A indicates habituation to and hence social memory for female A. A significant increase in male sexual behaviours from the third exposure to female A when compared to the dishabituation trial with female B indicates discrimination of female B as distinct from that of female A (Johnston & Bullock, 2001) .
Using the habituation-dishabituation paradigm, we found similar results for the number of stilting displays, number of tail vibrations, number of approaches and number of attempted grabs (see statistics below). Males decreased courtship behaviours between habituation tests 1 and 3 and increased these behaviours during the dishabituation test to levels similar to those measured in the first habituation test. Overall, there was a significant effect of exposure on male courtship behaviours (F 4,10 = 8.533, p = 0.003). Concerning pair-wise comparisons, males decreased courtship behaviours towards female A, from exposure 1 to exposure 3 (stilt displays p < 0.001, tail vibrations p = 0.026, approaches p = 0.002, attempted grabs p = 0.020) (Figure 2) . Upon introduction of female B, males dishabituated and increased courtship behaviours when compared to behaviours directed towards female A during exposure 3 (stilt displays p < 0.001, tail vibrations p = 0.026, approaches p = 0.042, attempted grabs p = 0.033) (Figure 2) . Additionally, males reinstated courtship behaviours towards female B to intensities similar to those found directed towards female A during exposure 1 (stilt displays p = 0.266, tail vibrations p = 0.928, approaches p = 0.086, attempted grabs p = 0.605) (Figure 2 ).
Discussion
Familiarity through habituation can be shown by a decrease in response to a particular stimulus with recovery of that response upon introduction of a novel stimulus (Barrows et al., 1975; Peeke, 1984; Mateo, 2004) . We found that male leopard geckos can concomitantly habituate to two different females over a 5-day period. Males decreased the intensity of courtship displays towards both females over the 5-day period and, upon introduction of novel females, recovered the intensity of courtship displays. Thus, males were not suffering from fatigue or diminishing courtship behaviours due to general rejection. Instead, these results suggest the males were establishing familiarity with both females and responding to both females based on previous interactions with those females. Interestingly, the order of introduction of the novel females, whether they were introduced before or after the familiar females on day 5, did not affect the behaviour of the males. For example, when the novel females were introduced first, the males increased display rate of courtship behaviours. However, the males reduced their display of courtship behaviours upon introduction of the familiar females. This finding suggests the males were maintaining some sort of memory of those familiar females and responding appropriately to them, despite dishabituation to the novel females. Thus, in support of previous work (e.g., Bull et al., 2000; Orrell & Jenssen, 2002) , we found that males exhibit differential behavioural responses towards familiar and novel females. In addition to supporting previous studies using a different paradigm, we discovered that males can concurrently become familiar with two different females, sustain memories of those previous interactions and respond appropriately towards those females (i.e., decrease intensity of courtship behaviours) over time. However, we could not conclude that males view both familiar females as individuals strictly from the familiarization experiment in that males treated both familiar females similarly over the 5 days.
From the individual discrimination experiment, we discovered that male geckos maintain a memory for and can discriminate between two familiar females. Male geckos habituated to the presence of familiar female A. That is, after successive exposures to the same female, male geckos reduced courtship behaviours directed towards her. When the male geckos were then exposed to familiar female B, the males increased courtship behaviours towards that familiar female. Additionally, the intensity of courtship behav-iours males directed towards female B were comparable to behaviours measured in the first habituation test with female A. Thus, male leopard geckos can discriminate between two familiar females and adjust courtship behaviours appropriately. Moreover, male geckos can distinguish between potential mates beyond familiarity to the level of individuality and exhibit differential responses towards each female. An alternative explanation is that males may have 'forgotten' female B after two additional exposures to female A. If the males had 'forgotten' and viewed female B as novel, they would have responded to her as a novel female, reflected by a sharp increase in courtship behaviours.
Alternatively, males could potentially categorize based on how familiar they are with a particular female, i.e. how much time they have spent exposed to a particular female. The difference between male behavior towards female A during the third exposure and female B during the dishabituation trial could be due to different lengths of exposure to these females (8 exposures to female A versus 6 exposures to female B). Thus, males could still be using categorical templates within the grouping of 'familiars'. This does indicate that the males can distinguish between individuals within the general category of 'familiar females', but this could be a result of forming smaller sub-categories within the larger category of 'familiar', as opposed to actual individual recognition.
Previous studies have demonstrated that some lizards discriminate between classes of individuals such as familiar versus unfamiliar individuals (e.g., Alberts, 1992; Alberts & Werner, 1993; Bull et al., 2000) and male versus female discrimination (e.g., , but did not establish individual discrimination between two familiar individuals. As we demonstrated from the familiarization experiment, a male's response to two familiar females can appear as if he cannot discriminate between them. Thus, in order for individual discrimination to be determined, discrimination between two familiar individuals must be shown (Barrows et al., 1975; Halpin, 1986; Mateo, 2004) . Unlike other studies, this study adds to the body of literature on lizard recognition systems in that it demonstrates that (1) males can concurrently familiarize themselves with two females within a mating context and (2) males can discriminate between those two familiar females.
Although the framework of this study utilized 10 min exposures at 24 h intervals, it would be interesting to continue this line of research concern-ing maintenance of familiarity. For instance, how long is familiarity maintained and how often does reinforcement need to occur? From our familiarization study, we found that 10 min exposures at 24 h intervals are sufficient for males to respond with a decrease in courtship behaviours. However, decreasing the exposure time and/or increasing the interval between exposures may reveal the boundaries at which the ability to maintain familiarity occurs (Forster et al., 2005) .
Perhaps the most convincing work done on lizard social behaviour and inferences for individual discrimination and maintenance of discrimination has come from work with socially monogamous and mate-guarding species. For instance, adult Tiiqua rugosa form socially monogamous pairs for several weeks during the year and many pair with the same partner every year (Bull, 1988; Bull et al., 1998) . Within the weeks of pairing, if separated, both males and females will actively seek out their mate (Bull et al., 1993) . Additionally, male Niveoscincus microlepidotus, often found in association with vitellogenic females in the field, preferentially follow the scent trail of their vitellogenic partner rather than another vitellogenic female (Olsson & Shine, 1998) . The previous studies suggest that individual discrimination of mates is essential for maintenance of pairing in more monogamous or social species. Our results suggest that the evolution of individual discrimination may have benefits for organisms like geckos, which are not particularly social, and that this ability need not be confined to highly social organisms.
For example, males possessing the capacity to discriminate between familiar, individual females may confer advantages during courtship efforts. The ability to discriminate between females may alleviate mating with a previously mated female. Also, males who can discriminate between individual females could potentially monitor reproductive condition and alter the intensity of courtship behaviour depending on female receptivity. In the leopard gecko, female receptivity is confined to approximately 15 d. During receptivity, a female moves from the early to late vitellogenic stage. Females are most receptive during the late vitellogenic stage (∼80%), thus narrowing the window of receptivity (Rhen et al., 2000) . If a male possesses the ability to discriminate between and monitor receptivity of familiar females, he may gain advantages by confining reproductive efforts to times of female receptivity. Although assessment of reproductive condition need not invoke individual discrimination, our males did not appear to possess the ability to assess reproductive condition; all females were unreceptive and not vitellogenic but all males displayed and approached all females.
Yet, individual discrimination in any social context requires a mechanism through which discrimination between individuals can occur. We speculate that males are utilizing specific cues, potentially chemical cues, relating to the individual identities of females, rather than generalized cues relating to familiarity with females. Although this study did not address the specific cues males use to identify individual females, individuals from this species have been shown to utilize chemical-based signaling to discriminate between familiar and unfamiliar individuals . found that male leopard geckos could discriminate between chemical cues from a familiar female and an unfamiliar female. Specifically, males performed more tail vibrations towards the chemical cues of an unfamiliar female compared with a familiar female. In addition to familiar versus unfamiliar discrimination, chemical-based sex discrimination has been shown in both male and female leopard geckos (e.g. Mason & Gutzke, 1990; . Mason & Gutzke (1990) found that males respond agonistically towards shedding females but not towards pre-or post-shed females. These agonistic behaviours, typically directed towards other males, suggest that males cannot detect the skin-derived, sex-specific chemicals during a female's shedding period. Additionally, found that males direct aggressive behaviours towards ceramic tiles marked by other males but not towards tiles marked by females or blank controls. Although the specific chemicals involved in individual discrimination are not known, several studies have examined sex-based differences in epidermal chemicals. Mason & Gutzke (1990) found sex differences in skin lipids between male and female leopard geckos. In other taxa, both protein (Alberts, 1992) and lipid (Cooper et al., 1986) secretions have been shown to exhibit individual variations. From this study, we found that latency to approach females was similar every time we measured, suggesting males must approach females to determine identity before initiating courtship behaviours. Thus, skin-derived chemicals, which require close proximity to detect, seem plausible as a mechanism for discriminating between individuals. These individual differences in secretions may constitute the basis of individual discrimination in this and other species.
